Abstract-E-learning is a new approach for teaching and learning using telecommunication technology such as the Internet. Learners can receive knowledge anytime, anywhere. In order to understand the factors influencing learners' intention to use e-learning systems and the effectiveness using the systems, recent studies designed different learning methods over various learning systems. However, most of the studies focused on the one-way e-learning systems. In such systems, the communications are mainly between learners and instructors. We argued that peer interactions play an important role on e-learning. Using Facebook Groups for School as the e-learning platform, we empirically tested the proposed model. We found that technology quality and interaction with instructor would affect learners' perceived satisfaction. The interaction with peers and learners' satisfaction would influence the intention of continuous use of the course Facebook Groups as a learning support.
I. INTRODUCTION
Information systems are commonly used in modern organizations to improve efficiency, reduce costs, automation, etc. However, ineffective interaction between users and the system is one of the major issues for the failure of the adoption of a new system. End-user training is one of the key methods for the remedy.
When adopting a new system, enterprise resource planning for example, enterprises arranged 10% to 20% of the cost on average on end-user training [1] . The training includes the use of computers and information systems. Bostrom, Olfman, and Sein [2] proposed a framework for end-user computing which incorporated the theories in cognitive psychology, educational psychology, information science, computer science, and other fields. They found that when trainees learned a target system, individual differences, the target system, along with training method would influence trainees' mental model and thus affect their learning performance. In addition, different users (e.g. middle level management, entry level management) required different knowledge of system operations. Therefore, the end-user training needed to provide different level of knowledge according to users' needs [3] . Moreover, early organizations focused on end-user training in a structured environment such as a classroom and sought for an advanced training method called -demand pull‖. Due to the advance of technology and ubiquitous telecommunication development, more and more organizations have started to adopt technologies for training [4] .
E-learning systems deliver training materials synchronous or asynchronous to multiple distant locations. They may be capable of distributing training over the LAN, WAN, or Internet [5] . Such systems provide a new learning method for learners to study at anytime, anywhere based on their own pace. Due to the popularity of e-learning systems, recent studies investigated factors influencing learners' willingness to use the system and their learning performance, controlled by different types of media and learning methods. For example, Choi et al. [5] used flow theory and theory of reasoned action to examine the factors influencing learning performance over a web-based electronic learning system on ERP training. However, most of the past studies relied on one-way e-learning systems. These systems mimicked the traditional setting linking one instructor to multiple learners. Learners' interaction was neglected.
Facebook is one of the mainstream social networking sites. It offers its users to share, post, chat, create events, run applications, and interact with others online. Users can also establish their own Groups and Pages. Facebook has offered Groups for Schools since 2012. Students and faculty can join groups and create their own groups using qualified e-mail addresses associated with educational institutions. The Groups for Schools can be used for a class or a club. Interactivity is one of the major benefits provided by social networking sites like Facebook.
In this study, we plan to fill the gap by investigating the factors of learner's satisfaction and their willingness of continuous use of an e-learning system with interactivity. Specifically, we utilized Facebook Groups for Schools to create an interactive learning environment.
The rest of the paper is organized as follows. We first review the literature. Next, we discuss our research model and data collection. In the Section IV, we provide the results of the study. Finally, the conclusion and discussions are presented.
II. BACKGROUND

A. End-User Training
Incorporating with the theories in cognitive psychology, educational psychology, information systems, and computer science, Bostrom et al. [2] proposed an end-user training research framework which consists of five variables-target system, training methods, individual differences, mental model, and training outcomes. Their findings suggested that different training methods should be used for different learners. Due to learners' different needs, it was recommended to provide application-based training to concrete learners, while construct-based training was suggested to be given to abstract learners.
In addition, Compeau, Olfman, Sein, and Webster [6] proposed a framework for the training and learning process which consists of initiation phase, formal training and learning phase, and post-training phase. The training design, delivery, and effectiveness would be affected by trainee, software, task/job and organizational characteristics. During the initiation phase, it was suggested to 1) determine training needs, 2) develop training materials and methods, 3) design the training environment, 4) select trainees, 5) compose training groups based on trainees' needs, and 6) train trainers. The training is conducted during the training and learning phase. Right after training, it was recommended to evaluate the training and learning immediately during the post-training phase. Management may examine whether the training has been transferred to the workplace while trainees are supported.
Moreover, Sein et al. [3] proposed a training strategy framework. Based on learners' types (e.g. upper level management, middle level management, entry level workers, etc.) and their different knowledge levels, different information technology (IT) tools and different training methods were suggested. Since different users may require different level of knowledge for using a particular IT tool, different ways to deliver knowledge should be used.
B. E-Learning Systems
E-learning is a method of training and education using telecommunication technology to delivery knowledge. Unlike traditional face-to-face learning methods, it is not limited to time and location. E-learning systems provide a virtual learning environment for learners and instructors to participate. The virtual learning environments were defined as -computer-based environments that are relatively open systems, allowing interactions and encounters with other participants‖ [7] . Piccoli et al. [8] proposed a framework to examine the effectiveness of virtual learning environment. This framework consists of factors in human dimension and design dimension. Students and instructors are two major players in human dimension. Design dimension includes learning model such as objectivist, constructivist, technology, learner control, content, and interaction. It was suggested that enhanced technology comfort and reduced computer anxiety would achieve better learning performance. Also, learners' performance would be affected by instructors' interaction style (e.g. timing, frequency, quantity) and technology control.
User satisfaction is one of the important factors influencing the success of an information system [9] . Inspired by Piccoli et al. [8] framework, other studies investigated the factors of user satisfaction from six dimensions which include student, teacher, technology, system design, course, and environmental dimension [10] - [12] .
III. RESEARCH DESIGN
A. Research Model
Inspired by prior important e-learning studies such as Sein el al. [2] , Piccoli et al. [8] , and Sun et al. [13] , we developed a research model (Fig. 1 ) in order to examine the factors influencing the success of the use of Facebook Groups as an e-learning environment to support a face-to-face course. Since Facebook Groups is a relatively new platform for e-learning, we mainly focus on the factors in technology and interaction dimensions. Here is a list of hypotheses we plan to test:
H1: Technology quality will influence perceived learner satisfaction with the course Facebook Groups.
H2: Technology quality will influence learner's intention to continuously use the course Facebook Groups.
H3: Learner's interaction with peers online will influence perceived learner satisfaction with the course Facebook Groups.
H4: Learner's interaction with peers online will influence learner's intention to continuously use the course Facebook Groups.
H5: Learner's interaction with instructor online will influence perceived learner satisfaction with the course Facebook Groups.
H6: Learner's interaction with instructor online will influence the learner's intention to continuously use the course Facebook Groups.
H7: The perceived learner satisfaction with the course Facebook Groups will influence the learner's intention to continuously use the Groups.
B. Measurement Development
We conducted interviews with experienced e-learners and Facebook users to identify the scope of measurements. Table  I summaries the operational definitions of the constructs in the research model. Questionnaire items were developed based on the literature of e-learning and then pilot tested by two experts of e-learning. 7-point Likert scale was used for the items related to the research model. Other user profile items such as the average amount of time spent, the number of posts, the number of -Like‖ clicks, and the number of messages left in the Groups were included in the questionnaire.
C. Data Collection
We used the students who took an elective software project management course. During the course period, they were asked to participate in the course Facebook Groups. Based on different subjects in the course, they may ask questions, share information, discuss, agree on others' post through a click of -Like‖, and receive feedback from instructor. Questionnaire was distributed at the end of semester. Learners' perceived satisfaction after using the course Facebook Groups.
IV. DATA ANALYSIS
A. Summary of Descriptive Statistics
At the end of the software project management course, we distributed the questionnaire to 107 students. We collected 96 useable complete responses, with the response rate close to 90%. 49 were male (51%) and 47 were female (49%). The descriptive statistics about their participation of the course Facebook Groups are summarized in Table II . Most of the participants (68.8%) spent 2-6 hours per week on the course Facebook Groups. A large group (62.5%) of them had less than 2 posts. 58.3% of the participants clicked the -Like‖ button on more than 10 posts. The number of messages left was similar in different categories. 
B. Measurement Model Analysis
The research model shown in Fig. 1 was analyzed using partial least squares (PLS) method. PLS is a technique to examine and construct a structural model for analyzing relationship between latent variables. The benefits using PLS include 1) it takes multiple independent and dependent variables. 2) it overcomes multicolinearity. 3) it can deal with
SmartPLS software (http://www.smartpls.de/) was used for PLS analysis. First, reliability and validity were accessed. Second, the predictive power was evaluated based on the significance of path coefficients. Because of relatively small sample size used in this study, a bootstrapping resampling method was used to obtain 500 observations.
C. Reliability and Validity
We applied commonly acceptable thresholds for evaluating our research model. Convergent validity can be ensured when all factors' own loadings are greater than cross-loadings. It was suggested that all factor loadings should exceed 0.5 [14] . Composite reliability (CR) should be greater than 0.7 [15] . The Cronbach's α was suggested to exceed 0.7 [16] . The average variance extracted (AVE) was recommended to exceed 0.5 [17] . Discriminant validity was made when the square root of the AVE for each construct exceeds other correlation coefficient of the construct [18] .
We summarized the measurement analysis in Table III . The results exceeded all the suggested thresholds in the literature. The factor loadings were all above 0.8, greater than the suggested 0.5. The composite reliability of the constructs was 0.955, 0.918, 0.894, 0.980, and 0.972, respectively. All values were far above the suggested 0.7. The Cronbach's α of each construct was also greater than the suggested 0.7, demonstrating the reliability and validity of constructs. Also, all AVEs were above the suggested 0.5. Discriminant validity was made because the square root of the AVE for each construct exceeded other correlation coefficient of the construct (see the correlation coefficient matrix in Table IV ). Table V shows the factor loading of each item in the questionnaire. The own-loadings were all greater than the cross-loadings. All items in a construct were well loaded to the construct, but not others. We found that technology quality would positively influence the perceived learner satisfaction ( = 0.356, t-value=4.149). Thus, H1 was supported. However, there was no relationship between technology quality and the intention of continuous use ( = 0.113, t-value=1.580). H2 was not supported. Interaction with peers did not influence perceived learner satisfaction ( = 0.054, t-value=0.627), so we reject H3. The relationship between the interaction with peers and intention of continuous use was significant ( = 0.242, t-value=2.265), thus H4 was supported. The relationship between interaction with instructor and perceived learner satisfaction ( = 0.297, t-value=2.376) was statistically significant. So H5 was supported. H6 was not supported because the path coefficient between interaction with instructor and the intention of continuous use was not significant ( = 0.087, t-value=1.147). We also found that the perceived learner satisfaction would positively influence the intention of continuous use ( = 0.534, t-value=6. 100). Thus, H7 was supported. The results of hypothesis testing are summarized in Table VI .
V. DISCUSSION AND CONCLUSION
A. Discussion on Results
1) Technology quality
The means of the items in the questionnaire regarding technology quality were all above 5.7 (on a 7-point Likert scale), indicating that Facebook Groups offered good user friendly interface, provided easily understandable features, and it was easy to use. We found that Facebook Groups is a well-established social networking website. Learners had no difficulty using it as an electronic platform to support learning. Our experimental results suggested that technology quality would positively influence learners' perceived satisfaction with the course Facebook Groups. Therefore, in order to strengthen learners' satisfaction on the use of an electronic learning tool or system, the designers need to make the interface more intuitive and friendly. Also, the development team needs to make the features easily accessible and understandable.
2) Interaction with peers
The major difference between the newer digital learning environment (e.g. social networking website) and the traditional digital learning system (e.g. receiving video education) is user involvement. User interaction is normally weak or missing in the traditional digital learning system. Our participants rated that it's easy to communicate, discuss, and interact with peers in the course Facebook Groups. The platform offered them an environment easy to put materials, chat, share, and create activities. Because of the availability to interact with peers, the learners tend to continue to use the Facebook Groups. Our findings suggested that learners not only rely on the easy-to-use system for learning, but also they think the interaction with peers will influence their willingness to continue using the system. Facebook Groups Fig. 2 shows the results of path coefficient analysis using PLS. A path coefficient was statistically significant when it t-value is greater than 1.96. for Schools provides the social networking features for learners to interact with peers and the learners are willing to continue using the interactive Groups for learning purpose. However, we did not find any relationship between the peer interaction and learners' perceived satisfaction using Facebook Groups to support learning. It could be due to the fact that users tend to interact with others over the platform because of the nature of the social networking site Facebook. Such interactions won't make them feel that it is effective to use Facebook Groups as a learning support.
3) Interaction with instructor
The means of the survey items regarding interaction with instructor were all above 5.6, showing that Facebook Groups offered an environment for leaners that they can easily communicate and discuss with their instructor. The traditional e-learning systems allow an instructor to put materials for students to download. These systems provide one-way communications rather than two-way communications which Facebook Groups can offer. On a course Facebook Groups, learners can also ask questions, share information, and post materials. Also, the instructor can provide feedbacks to learners. Our results showed that interaction with instructor would strengthen learners' satisfaction on the use of course Facebook Groups and thus influence learners' intention of continuous use of the Groups.
4) Perceived learner satisfaction
Based on the survey results, we found that learners were satisfied on using Facebook Groups as a learning support. According to the path coefficient analysis of our research model, we found that the majority of explained variability of the perceived learner satisfaction was contributed by technology quality and interaction with instructor. In addition, the perceived learner satisfaction would hence affect learners' intention of continuous use of the Groups. Therefore, it is suggested to enhance the usability of the e-learning system while providing the capability of interactions between learners and their instructor.
5) Intention of continuous use
Our participants showed their positive intention of continuous use of the course Facebook Groups. The explained variability of this construct was mainly from interaction with peers and perceived learner satisfaction. Thus, interaction capability of an e-learning system is a crucial factor for learner satisfaction on the system and continuous use of the system.
B. Contributions
In the past decade, majority of studies focused on varies aspects of traditional digital learning environments. There was relatively limited amount of research examining the newly developed digital learning environments which provided interactivity. Our study not only contributes to research but also to practice. Theoretically, we empirically tested the proposed research model and identified factors influencing learners' intention of continuous use the course Facebook Groups and learners' satisfaction using the Groups as digital online learning support. Technology quality and interaction with instructor were found to affect perceived learner satisfaction. In addition, interaction with instructor and perceived learn satisfaction would influence learners' intention to continuously use the Facebook Groups. Practically, our results suggested that in order to enhance the retention rate of the use of a digital learning environment, the learning system should offer easy to use interface and understandable features, and provide interactivity with other users and instructor. Particularly, we found that Facebook Groups can be used to support a face-to-face course. Practitioners may use Facebook Groups to support learning. Learners could exchange ideas, share information, and interact with others while instructor may act as a facilitator to smooth the interactions and provide necessary guidance.
In this study, we utilized Facebook Groups as an online interactive learning support to a software project management course. Learners' participation to the course Groups was required. The perceived interaction with peers and instructor could be higher than other settings. Also, the participants' self-efficacy on the use of information systems and computer tools could be higher because they majored in Management Information Systems. They may be more adaptable to the learning support using IT. In order to generalize the findings, it is suggested to test the research model again using subjects who have different backgrounds, dependability, and proficiency in information systems and information technology. Also, it is recommended to use other digital learning environments for experiments.
